NOTE. The document identifier and heading has been changed [TNCHPOUND |
on this page to reflect that this is a performance specification. L J

There are no other changes io this Gocumeni. Tho GOCUHMeNt oMM’ MIL-PRF-48382A

on subsacuent pacas hag not baan changad, bit will be changed the next 15 March 1981

time this document is revised. SUPERSEDING
MiL-R49452

4 March 1087

PERFORMANCE SPECIFICATION

RESISTORS, FIXED, Fil M, HIGH VOLTAGE
GENERAL SPECIFICATION FOR

1.1 Scope. This specification covers the general requirements for fixed, fiim, high voltage resistors primary intended for0
incorporation into electronic circuits where high voltages and high resistance vaiues are present.

1.2 Classification.

1.2.1 Par of identifying Number (PiN). Reswstors specified herein shaii be identined by & Fif which shmii consisi of a basic
numbhar of tha sssncisted detsil enacification and a coded numbher, Each sssacisted detail snecification covers a different resistor

type.
be in the foliowing form with a coded number derived as indicated.
M4948201 A A J00K E

! i ! !

| | ! | 1

L L I A 1

Detail Characteristic Style Resistance Tolerance
specification (s00 1.2.1.1) (see 1.2.1.2) vaive (se0 1.2.1.4)

Inaa 4 2 1 )
{see 1.2.1.3)
1.2.1.1 Chamcieristic. The characteristic shail be identified by a singie letter A, B, C, and D in accordance with table |.
1.2.1.2 Stvie. The style shall be identified by a singie letter (see 3.1). The letters available are A, B,C, D, E,F, G, H,J, K. M, N.

1.2.1.3 Resistance . The nominal resistance expressed in ohms is identified by four characters, consisting of three digits and a

lattar Tha lattar is usad simullanacusly as a dacimal noint and ae a2 multinlier, For nesistanos values:
8. Greater than or equal to 1 ohm but less than 1 kilohm, the letter "R" is used to represent a decimal point.
b. Grester than or equal to 1 kilohm but less than 1 megohm, the letter “K” is used to represent a decimal point.
c. Greaier ihan or equai to i megohm but iess than i gigohm, the istter "M~ is used to represent a decimai poini.

d. Greater than or equal to 1 gigohm but less than 1 terachm, the letter "G” is used to represent a decimal point.

Beneficial comments (recommendations. additions. deletions) and any pertinent data which may be of use in improving this
docurment should be addressed to: DESC-ELDM, 1507 Wimington Pike, Deyton, OH 45444-5785 by using the seif-addressed
Standardization Document improvement Proposal (DD Form 1428) appearing at the end of this document or by letter.

AMSC N/A FSC 5905

RISTRIBUTION STATEMENT A Approved for pubiic reiease; distribution is uniimiied.
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e. Greater than or equal to 1 teraohm, the letter “7° is used to represent a
@scimet poimt.

an diyits precoedlag and fo!touinq the Jetter (R, K, M, G T) of the group

...... .

FUPFCBUHL )'Hﬂlllblﬂb llgHrE). ln! TE‘ISlluCt "lU!i 0.519"‘!!0"5 are Snown n
table I1. The mintmum and maximum resistance shall be spectified heretin. .The
standard values for every decade shall follow the sequence specified in table I1I.

istance tolerance g fdentified by 2

1.2.1.4 Recsicstance tolerance. The re

y 3
single lett?"Ti'TEE!F!ITE?‘ﬂTTh table IV,

D

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specificationrs,
standards, and handbooks Torm a part of this document to the extent specified
nerein. Uniess otherwise specified, the issues of these documents are those
listed in the issue of the Department of Defense Index of Specificatians and
Standarns (DODISS) and supp\e-ent thereto, cited 1n solicitation (see 6. 2)

SPEC!FICATlOlS
MILITARY
MIL-R-39032 - Resistors, Packaging of.
STANDARNDS
MILITARY
" MIL-STD-202 - Test Methods for Electronic and Electricil Cgipongnt
. Parts.
RIL-STD-1276 - Leads, Weidablie, Tor fLiectronic Component FParts.
MIL-STD-1285 - Markine of Electrical and Electronfc Parts.

MIL-STD-456862 - Calibrltion Systems Requirements.

{Unlecs otherwise {ndicated. conies of federsl and military cpecifications,

------------- - -

standards, and handbooks are avu!fub\o from the Standardization Documents Order

= === A =

Desk, Building 4D, 700 Rodbins Avenve, Philadeiphnia, PA 19111-5094.)

Nop-Governsent puyblications. The following document(s) form a part of this
docu-ent to the extent spec!FT ed Eerein ‘Untess otherwtse spectfied. the 1ssues

nE Oohis Adasrrabatbs uhiash o NaN ada -d 14 ee
of the Qotuants wnich are vov Iuvptvu &are b"v)t ll)‘tu ln an l)buc Ul t"! UUU&JO
cited in the solicitation. Unless otherwise specified, the {ssues of documents

not 1tsted 1n the DODISS are the issues of the documents cited fn the solfcitation

{see 5.2].

AMERICAM SOCIETY FOR TESTING AMD MATERIAL (ASTNM) .

ASTM E-595-83 - Total Mass Loss gnd Collected VYolat{le Condensable Materials
From Outgassing in a Yacuum Enviranment,
(Ammldoantdan fam maandas sohauwld ha addmacoead 6na ha Amamdaaan Comdaby S8am Tasstdwma~
ITRpEHIIGELIVI VY CUP IS PNIVUIU VU SUUT EIITY PV LI AWMET ILET SJVL 1T VY 197 eaviny
and Materials, 1916 Race Street, Philadelphia, PA 18103.)

{Non-Government standards and other pubiications are normaiiy avaiiabie from the
orgasizatione that sramsare or distribute the documeats. These documents 2lme may
be avatitable 1n or‘tnrouqh ltbrario: or other informational services.)

2.3 Qrdsr precedence. In the event of & conflict batwaen the text of th
soecfficaiion nns Eke re*erences cited herein. the text of this specification
shall take precedence. Nothing in this specification, however shall supersede
appiicable laws and regulations unless & specific exemption has been obtained.

Fd

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T21:44Z
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MIL-R-49462A

YABLE 1. Characteristics - Continued.
1 T ] 1 1 1
| Test or condition | Characteristic ; Characteristic } cmncéerisﬂc ; Characteristic {
] | A B 0
i ) | { 1 - ]
| RHYS0 | N/A | N/A | N/A | 0.78 ¥ 2.0 kv |
| RHY5) | ] | | 1.00 ¥ 2.5 k¥ |
| BMYS2 | | | | 1.5¢¥ 5.0 kv |
) RHVE3 | j ] ] 2.00 ¥ 10.0 kv |
| RHY54 | | | | 4,00 % 8.0 kv |
{ RHYSS ! ) | | 7.00 ¥ 16.0 kv |
| RHVS56 | { | 110.00 ¥ 24.0 kY |
! ‘RHY57 : { : ‘uz.oo W 32,0 &V
| | ] 1 | ]
|Maximm percent change inl | | | |
; resistance (s): } : } % :
| Thermal shock | 0.5 | 0.5 | 0.5 | 0.5 |
| Dielectric with. | ! | i _ |
{ standing voltage ! 0.25 ] 0.25 | 0.25 | 0.28 !
| Life ] 5.0 ] 5.0 | 5.0 | 5.0 |
Shock | 2.0 | 2.0 | 2.0 | 2.0 |
Terminal strength | 0.2 | 0.2 | 0.2 ] 0.2 |
| vibration, high | | | ] |
| frequency | 2.0 | 2.0 | 2.0 | 2.0
| Low temperature ] I _ | |
| operation | 0.25 ] 0.25 | 0.25 0.25 |
] _ | !
| ] | 1
Resistance tolerance | 1,2,8 | 1,2, 5 | 1, 2,5 1,2, 5 |
(3) percent | | | |
| t ! |
TABLE 11. Designation of resistance,
T I 1
{ Designation II Resistance %
] |
TIDRO to 9786 | 10a to 97.6a |
| 100R to 976R | 100n to 976n i
| 1k00 to %76 | 1 ko to 9.76 ka
] 10KO to 97x6 | 10 ka to 97.6 kn
] 100K to 976X | 100 ka to 976 kn |
| 1MDO to OM76 | 1 M to 9.76 M0 |
|10M0 to 97 | 10M to 97.6 0 |
] 100M to 976M | 100 Mo to 976 |
| 1600 to 9676 | 1 6o to 9.76 Go |
] 1060 to 9766 | 10 6a to 97.6 Ga |
| 100G to 9766 | 100 Go to 976 6n
| 1TO0 to 9776 | 1 7a to 9.76 Ta
| 10T0 to 9776 | 10 Ta to 972.6 Ta |
1007 to 9767 100 Ta to 97€ Ta }

Source: https://assist.dla.mil - Downloaded: 2016-11-16T21:44Z
Check the source to verify that this is the current version before use.
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5.0, 10.0, and 20.0 percent resistance tolerances.
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ang 20.0 percent resistance tolerances - Continued.

—

10.0,

Standard resistance values for the ! to 10 decade for 1.0

3.0,

TABLE III.
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3. REQUIREMENTS

.1 Detail requirements. The individual item requirements sball be as

cified herelin and In accordance with the anplicable detafl specification. In
jetail specification, the Tatter shaii govern. -

3.2 Qualification. MHigh voltage resistors furnished under this specification
shall be vrnaicfs which are authorized by the qualffying activity for listing o:

mla mialdbflad n-n‘nr#- 1‘.0 at eha f‘-- nf amard nf comtract ’t..
OIE QGEEITTICT procy v = s

-ly

&~
e
.

—a_a

5.3 nNateriai. The material sha
definits matarlal 1t not (nacff!nd

®in. However, wne
uced which will en
pec 1f1cation. Accoptuuce
st
h

or approval of any coastituent msteriai shall not i

*ha -pn.n'.nr. af the finichead nraduct Matariale
“nt T Lafkle meseriacs

shall be procerscd to r¢s1st corroslon.

canctruetion,

ww wr

11 consist of &
dity by an

4.1 Terminals. Tersinal Yeads shall be free of foreign saterial and
ierabi® TH Ehe _S

rebie 1n thne ciean iead to ciean Tead area. Leads Snlll be juidged to be free
of forefon materfal {f the visual criteria are met (gee 3.9).

3.4.1.1 Solder dip (retianin’i jeads. The manufacturer may soider dip/retin
tha laade oF neodurt susatiad thic cpecification provided the snlder din
process has btew opproved by the qna!ffying activity.

b. Mhen the lead origiunl\y valified was not hot solder dip lead finfsh 52
of ﬁiL -37D-1276 as i?eié?vpéi in (&), approvai Tor the process io be iscd
for telder din shall be based or the following test procedure:

(1) Thirty samples of any resistance value for each style and_lead
finich are subjected to the manufacturers solder dip process.

Following the solder dip process, the resistors are Subjected to the
dc resistance test., No defects are allowed.

(2) Ten of the 30 samples are then subjected to the solderabflity test.
Mo defects are alloucd.

an to solder

ce
NOTE: Solder dip

o~
a2
e

3
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3 Soider dip/retinning options. The manufacturer may soider dip/retin as
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a. After tﬁe 100 percent group A screening tests. Following the selder
PR wrs FEES Oha alanbtwudan) mcccunamande nansdmad o mmnen A
uip/tvblnnlug ProCeEss, vt SINTLTICE | WEE3UICRENCs FS{UITSS T & yruwy oy
subgroup 1 100 percent screening tests shall be repeated on 100 percent
of the lot (NOTE: The manufacturer may solder dip/retin prior to the 100-
percent elecr.ncu measurements of the group A SUDQI"OUD i t!ifti. Tne
percentage defective allawable (PDA) far the electrica)l meastursments

shall be as for the subgroup 1 tests.
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End caps. When end caps are used in construction of the resistor, the

.4.3
alignment of the cap with respect to the core shall not exceed 5 .

Ii

3.5 Power rating. Power rating i{s bssed on continuous full load operation at a
rated ambient temperature. See the appiicabie associated detail specification for
ths annl icahle d.rnfinn curvs

3.6 'oltage rating. Resistors shall have a rated dc continuous working voltage

Aw mm am™ - aba Eltma_emua Al _ emmnnman [ oms) 'YX F vy yee R \.A‘ tanm
i W @EPPI VA ITE LT PTHETWE VE 'v"—-'..' .‘- L0 "-.’ \-UIl.I"UV‘. -v""" VWi vEge

corresponding to the wattage (power) rating, as determined from the following
formula:

E = JPR

3.7 DC resistance. VWhen resistors are tested as specified i{n 4.7, the dc
resistance shal] be within the specified tolerance of the nominal resistance [see
1.2.1.3), and shall be stable within the specified tolerance duriang the _
measurement.

3.8 Power conditioning. When resistors are tested as specified in 4.8, there
shall be no evidence of mechanical damage and the change 1n resistance shall not
exceed 30.5 percent.

3.9 Solderability. The dipped surface of the leads of the resistor tested as
specified Tn 4.5, shall be at least 95 percent covered with a new, smooth coating

amed wbhoa®tl maihtbde mn demeadatlVldanblon sm Yacabhldoan oaf toammloenl cawmaaas Thea moamadandan
Ny 3NTIT BANIPIL AU UTwT wa it isEgvivn Vi1 ITELW INg VI PETWMINEG] GITED. TIIT TomEiIiny
5 percent may contain only pin holes or rough spots. which shall not be
concentrated in one area. In case of dispute, the percentage of coverage with
pinhoies or rough spots shail be determined Dy actuai measurement of these areas,
as compared to the total area.
ents. re tested es specified in
of =2 1

rking shall remain
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3.11 Thermal shock. When resistors are tested as specified fn 4.]1]1, there
shall be no evidence of mechanical damage. The change in resistance shall not

exceed 20,5 percent.

3.12 iow tewperature Opersticn. Whas resistors sre tested 3: specified in
4.12, there shal! bt no evidence of mechanical dymage and the change 1n resistance
between the imitial and final measurement at ¢25 C ¢5 C shall not exceed #(0.25

percent *0.05 ohm).

i.13 Termimal strength. WKhen resistors are tested as specified in 4.13, there
shall be RO evicence of breaking or chipping of the coating. The change {n
resistance shall not exceed 0.2 percent.

3.14 Dielectric Ffthgggudiai voltagt. When resistors are tested a3 specified
né 5 ere sha e A0 ¢ [3 flashover, -ggutuicul tu:a!:.’grcin’. gr
t e %; ™S mad aaveaa e Yy " TV

- aa "_— o oo A . A am —— Y vV WS - -
3 190 Preacaovwn. nange iw res GCEITLE IPWEII WYL TALESTE ~Ved PEIivEi b,

3.15 *neglgt1on resistance. When resistors are tested as specified in 4.15,
the fasuiation restistanc all mct be less than 10,000 megohms.

3.16 Moisture resistance. When restistors are tested as specified 1n 4.16,
there shall be no evidence of mechanical damage. The chasge 1n resistasce between
taitial messurement and final measuresents shall not exceed =0.5 percent. In
additton, the dielectric withstanding veltape shall be as specified in 3.14, and
fnsulation resistance shall de 100 segohms, wintmwe.

3.17 Life. uhen resistors are tested a5 specified (m 4,17, there shal) ke ne
evidence of mechanical damage. The chaage in resistance detween initial
measurement and any succeeding measurements shall not exceed 5 percent.

3.18 Rcsistance-taggcruturc characteristic. When resistors are tested as
specifie n &4.18, e resistance-temperature characteristic, at each of the
temperatures spgcified ia table X referred to roosm ambient temperature, shyli not
exceed 200 ppu/ C for resistance values less than 500 megohms and 500 ppm/ C for
regsistance values greatar than or equal to 500 megohms. ’

3.19 Shock. When resistors are tested as specified fn 4.19, there shall be no
svidence o7 =machanica! damage or 2lectrical damase, The change i recistance
shall not exceed 22.0 percent and there shall be no electrical discontinuity
during testing.

3.20 Vibration, high frequency. When resistors are tested as specified 1n
4.20, thers shall be ao aviazncc of mechanical damege. The change in resistance
shall not exceed ¢2 percent and there shall be no electrical discontinuity during
the test. S .

3.21 Outgassin see 3.1). When tested as specified in 4.21, the samples shall
neet tpc“fﬁ*TSiTﬁ%‘*EEﬂTFii%nts:

Total mass loss (TML): Shall not exceed l.b pc}ceut.

-ih ol

b- 1]

N e

Volatile condensable material (YCM): Shall mot exceed 0.1 percent.

3.22 Marking. Each resistor shall be marked in accordance with method I of
MIL-STD-1Z28% and as indicated below:

a. Nanufacturer's code symbol.
b. PIxN.

¢. MRanufacturing dats code.

Source: hitps://assist.dla.mil -- Downloaded: 2016-11-16T21:44Z
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3.23 \orkmanship. Resfstors shall be processed in such a manner as to be
uniform Tn quality and shall meet the requirements of 3.3 through 3.4.1 herein,
and also 3.9 as applicable. Resistors must be free from other defects that will
affect 1ife, serviceability, or appearance.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibflity for inspection. Unless otherwise specified in the contract
or purchase order, tﬁé contractor 1s responsible for the performance of a1l
inspection requirements {examinations and tests) as specified herein. Except as
otherwise specified in the contract or purchase order, the coatractor may use his
own or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspections set forth im this
specification where such fmnspections are deemed necessary to emnsure supplies and
services confors to prescribed requirements. -

4.1.1 Responsidbility for compliance. All items muyst meet all requiresents of
sections an . e Inspection set forth 1n this specificstfon shall becose a
part of the contractors overall inspection system or quality program. The absence
vt 8ry incpection requirements fn the specification shall not relfeve the
contractor of the responsibility of assuring that all products or supplies
submitted to the Government for scceptance comply with all requiresents of the
contract. Sampling in quality conformance does not authorize submission of kmown
defective material, efther indicated or actusl, nor does not commit the Geveramament
to acceptance of defective material,

4.1.2 Tfst !?utgncnt and 1ns¥ection facflities. Test and measuring equipment
and inspection tvac es af su cient accuracy, quality and quantity to permit
performance of the required inspection shall be established and waintained by the
contractor. The establishment and maintenance of a calfibration system to control

the accuracy of the measuring equipwent shall be in .accordance with MIL-STD-45662.

6.2 Classification of Inspections. The inspections specified herein are
classified as follows:

8. Qualificatton inspection (see 4.4).

b. Quality conformance inspection (see 4.5).

4.3 1Inspection conditions and precautions.

4.3,1 Cenditions. Unless otherwise specified herein, all fnspections shall be
performed Tn eccoréance with .the test conditions specified in the “"GEMERAL
REQUIREMENTS® of NMIL-STD-20R.

4.3.2 Precautions. Adequate precautions shall be taken during inspections to
prevent condensation of mofsture on resistors, except during moisture resistance
test and thermal shock tests. Precautions shall alsoc be taken to prevent damage
by heat when soldering resistor leads to terminals.

4.4 Qualificatfon inspection. Qualffication inspection shall be performed at a
laboratory acceptable to the Government (see 6.3) on semple units produced with
equipment and procedures normally used in production.

4.4.1 Sample. The number of sample units comprising a sample of resistors to
be submit¥ed Tor qualification inspection shall be as specified in the appendix to
this specification. The sample size shall be taken at random frow a production
run and shall be produced with equipment and procedures normally used in
production. The sample units shall have been subjected to and passed the
requirements of group A inspection (see 4.5.1.2). Qualification shall not be
granted 1f group A inspection requirements are not met.

10
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4.4.2 Test routine. Sample units wil) be subjected to the qualification
inspection spec3fied in table Y in the order shown. A1l sample units will be
subjected to the {inspection of group 1. The 60 sample units of 5 percent
resfstance tolerance will then de divided as specified in table Y for groups Il to
V, tnclusive and subjected to the inspection for their particular group. When
applicable 10 aaditiosal sample units will be submitted to the {nspection :0f group
Y1. When approval for a lower resistance tolerance {s desired, 20 additional
sample units will be submitted to the inspection of group 1.

4.4.3 Faflures. Failures in excess of those allowed in table Y shall be cause
for refusd@l to grant qualtfication.

4.4.4 Retention of qualification., Yo retain qualification, the contractor
shall foward & report at G-month intervals to the qualifying activity. The -
qualifying activity shall estabiish the initiai reporting date. The raport shall _
consist of:

a. A susmary of the results of the tests performed for {nspection of product
for delfvery (groups A and B), indicating as & minimum the number of lots
that have passed, the number that have failed, and the grour which they
failed. The results of tests of all reworked Yots shall be fdentified

and accounted Tor.
b. A summary of the results of tests performed for periodic inspection

{(group C), including the number and mode of faflures. The summary shall

include results of all periodic inspection tests performed and completed

during the 6-month period. If the summary of the tests indicates

nonconformance with specification requirements, and corrective action

acceptable to the qualffying activity has not been taken, action may be
) taken to resove the fafling product from the qualified products 1ists.

Failure to submit the report within 30 days after the end of each 6-month period
may result in toss of aualffication for the product. In addition to the perfodic
submission of fnspection data, the contractor shall immediately notify the
qualifying activity at any time during the 6-month pertod that the inspection data
indicates fatlure of the qualified product to meet the requirements of this

specificattion.

cndusrtdnn urine ths renartine neriod a renare
ne reporting p » 4 renart

T &b & & hnad
ifi the SVentl That AT producTion oCC 1R 114 g peried

"
shal) be submitted certifying that the company still has the capabflities and
facilities necessary to produce the ftea. I[f during two consecutive reporting
periods there has been no production, the manufacturer may be required, at the
discretion of the quaIifyin? activity, to submit his qualified products to testing
in accordance with the qualification inspection requirements and the reason for no

production. - i
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TABLE Y. Qualification ingpection.
! { ] | } ]
| Inspection |Requirement! Method | Number of | MNuamber of ]
| | paragraph |paragraph| sample units | defects )
i | i } for inspection | allowed i
1 | { 1 | |
! 6roup 1 ! ! ! ! l
i i i i i i
| Yisual and mechanical 1 3.1, 3.4, 1 &4.6.1 | | !
| | 3.4.1, | | | |
i | 3.23 i i i - i
| DC resistance | 3.7 | 4.7 | A1l samples | 0 ]
| Power conéitioning | 3.8 | 4.8 I ! |
! Lwraun YA ! ! ! ! |I
i _— i i i i i
| Solderability | 3.9 I 4.9 } 12 sample units| 1 2 |
| Reststance to solvants i 3.10 i 4.10 | any value : |
| | | | |
| Growp 11 ! | | ! |
i [ ] [] { ]
| Thermal shock | 3.11 i 4.11 { 5 high N |
| Low temperature operation| 3.12 | 4.12 | 5§ critical lJ 1 i
: Terminal strength } 3.13 { 4.13 : $ low % g 1
l Group 111 | | | | ]
i I [ 1 ] t
| Dielectric withstanding i i I | |
| voltage ] 3.14 | 4.14 | 5§ high | |
| lnsulation resistance | 3.15 .| 4&.1§ j § critical :J 1 1 |
| Thermal shock | 3.10 | 4.11 |1 5 low |
| Moisture resistance l 3.16 | 4.16 [ | |
i i i i | i
| Group 1V I - | | | {
| ! | | | |
i Life | 3.17 | 4.17 | 5 high q |
| Resistance-temperature ! l | § critical ! 1 !
| characteristic | 3.18 | 4,18 | 5 low I |
1 ‘ | | | | 2 |
| froup ¥ ! ! ! ! |
! | I | § ntgh ! 1
| Shock | 3.18 | 4.19 I § critical ! 1 J |
! Yibration, high frequency! 3.20 ! 4,20 ! § Yow . - §
| | | | ! |
] Group VI i | | | |
[ i i i o |
| Outgassing (when i | | 10 sample unfts| |
l applicable) (see 3.1) | 3.21 | 4.21 | any value ] 0 |
] ] 1 i i i
12
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4.5 Quality conformance inspection.
4,5.1 Inspection of product for delivery. Inspection of product Ter delivery
ehall contlEt oFf greums X and T Tazseition.

4.5.1.1 1Inspection lot. An tfnspectios lot, as far as practicable, shall
consist of aTT!Fisfitiff'of the same style, characteristic, and protective
enclosure or coating.

4.5.1.2 SGroup R insgection. Group A inspection shail consisti of the
inspections spec e N table VI and shall be made on the same set of semple
units, tn the order shown.

4.5.1.2.1 Sampling plaa.

4.5.1.2.1.1 Subgroup 1. Subgroup 1 tests shall be performed on 100 percent of
the product suppiied under this specification. Resfstors that are ost of
resistance tolerance, or which experience a change in resistance greater than that
permitted for the tests of this subgroup shall be removed fros the lot. Lots
having =2+ thac 17.percent tetal rejects, due to exceeding the specified
resistance change 1imit shall not be furnished on contracts.

4,5.1.2.1.2 Mmanufacturer's production inspection. If the manufacturer performs
tests simflar to thase specified 1n subgroup 1, table VI as the final step of the
production process, group A, subgroup 1, inspection may be wafved and the deta
resulting from the manufacturer's production tests may be used instead. Authority
to waive the subgroup 1 inspection shall be granted by the qualifying activity
only. The followina criteria shall be wmet.

a. Tests conducted by the manufacturer during productfon shall be fdentical
to or more stringent than those specified for subgroup 1. Test
conditions shall be equal to or more stringent than those specified for
subgroup 1 tests.

b. MNManrufacturer subjects 100 percent of the product supplied under this
specification to his preduction tests.

C. The parameters wmeasured and the faflure criteria shall dbe the same or
more stringent than those specified herefn.

d. The lot rejection criterfa 1s the same or more stringemt than that
specified herein,

e. The manufacturer shall make dvailadle al) tnformetion concerning the test
sracedures and {nstrumentation used in his production tests. The .

manufacturer thall also wake avafladle te the Govermament al) reéords of
all detafl test data resuiting from production tests.

f. Once approved, the menufacturer shell not change the test procedures or
crf:c:la without prior notification and concurrence by the qualifyinyg
activity.

13
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TABLE Y1. Group A inspection.

T T ‘ , i i {
] Inspection | Requirement | Method | f
| | paragraph 3paraquph { ;
t i

T ] i | {
| Subgroup 1 | | | 1002 !
] | { | ingpection !
| Therma) shock { 3.11 1 4.11 | |
| Power conditioning | 3.8 | 4.8 l I
i DC resistance i 3.7 1 8.7 | H
! | ] | }
I Subgroup 11 | | ! I
| [ | i i
| Visual ang mechanical examination: | 1 4.86.1 1 See 4.5.1.2.1.3 |
{ Body dimensions | 3.1 | 4.6.1 | |
| Dialetcr and length of )eads { 3.1 | 4.6.1 { {
i N.lll", i/ i 3.22 ! 4.8.1 ! $
\ Workmanship | 3.23 ] 4.6.1 | |
] | ! ] |
H 1 1 i i
i Subgreup 111 ! ! ! |
g Solderability ; 3.¢ ! 4,0 ! See 4,5,1,2,1.4 ;
{ _ | | | |
i/ Rarking defects shall be charged only Tor 1llegible, incorrect, or incompiete
T  marking. Any subsecuent electrical defect shall not be charged as a marking

defect.

4.5.1.2.1.3 Subgroup 11. Subgroup Il tests shall be performed on an inspection
Jot basis. A sample of 13 parts shall be randomiy selected, if one or more

fafacts awa fo und tha 1ot chall ha reszcracnad and dafearte ramnvad A new camnle
E T Ew o l 1 V- LA LA . - T T WY e P WEEPW Y AW LA L1 AL

of 13 parts shall be rnndoulr se\ected. 1f one or more defects are found in this
second sample, the lot shall be rejected and shall not be supplied to this

emand £4nndda
 PpEL I lb.blvll

4.5.1,2.1.4 Subgroup II! (solderability].

4.5.1.2.1.4.1 Sampling plan. Thirteen samples shall be selected randomliy from
each inspection 10¢ and subjected to the subgroup Iil solderability test. The
manufacturer may use electricai rejects from the subgroup 1 screening tests for
all or part of the samples to be used for solderability testing. 1f thare are one

or amore defects. the lot shall be consfidered to have fafiled.

n-‘--o-‘ 1ate . avant af ana ar mar - Sha
‘.i. &nﬁn.dn“nl- AT s" the s2vent of gone or more ®y oW

Aa ~®
inspection lot s rejected. he manufacturer may use one of the followtng options
to rework the Jot:

Ffa
.-

a, Each production lot that was used to form the fafled fnspection lot shall
be 1nd1vidu¢11y submitted to the solderability test as required in 4.9,
Production lots that pass the solderability tests are avaiiabie for
shipment, Production lots failing the solderability test can be reworked

only if submitted to the solder dip procedure as specified in
4.5.1.2.1.4,2b.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T21:44Z
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b. The manufacturer submits the fafled lot to a 100-percent solder dip using
en approved solder dip process {n accordance with 3.4.1.1. -Following the
solder dip, the electrical measurements required in group A sudbgroup I
tests shall be repeated on 100 percent of the Yot. he PDA for the
elsctrical measurements shall be as for the subgroup I tests. Thirteen
additiona) semples shall be then selected and subjected to the -
solderability test with zero defects allowed. If the lot fafls this
solderability test, the lot shall be constdered rejected and shall not be
furnished against the requirements of this specification.

4.5.1.2,1.4.3 Dispostition of samples. The solderabiltty test i3 considered 2
destructive test and sampies SuSnTEEea to the solderability test shall not be
supplied on the contract.

4.5.1.3 Group B inspection. Group B inspection shall consist of the
inspections  specified sn Table YI] 1n the order showa. They shall be performed on

sample units that have been subjected to and passed the group A inspection.

TABLE YI1. 6Group B inspection.

|

] | 1
l Inspection | Requirement | Method ]
) | paragraph | paragraph |
T | 1 ]
| Resistance-temperature characteristic | 3.18 ! 4.18 |
j Dielectric withstanding voltage | 3.14 | 4.14 |
{ Thermal shock [ 3.11 i 4.11 |
{ ! | |

4.5.1.3.1 Sampling plan. Group B tests shall be performed on an {nspection lot
basis. A sample © parts shall be randomly selected. If one or more defects
are found, the lot shall be rescreened and defects removed. A new sample of 13
parts shall be randomly selected. If one or more defects are found in this second

sample, the 1ot shall be rejected and shall not be supplied to this specification.

4.5.2 pPeriedic inspection. Periodic {mspection shall consist of group C.
Except where the risu‘!s 07 these inspections show noncompl iance with the
applicable requirements (see 4.5.2.1.7), delivery of products which have passed
groups A and B inspections shall not be delayed pending the results of these

periodic inspections.

4.5,2.1 GrouE C insgcction. Group C inspection shail consist of the tests
specified 1§ e order shown., Group C inspection shall be performed
on sample units of each style and selected from inspection lots which have passed
groups A and 3 inspections. Group C fnspection samples shal)l be representative of
production, .

15
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TABLE ¥Il1l. G&roup C inspectton.

H i M H
} Inspection | Requirement | Method |
| { paragraph | paragraph |
1 0 H 1
| Monthly (10 sample units) { | i
| | | |
i Thermal shock i 3.11 i §.11 i
| Low temperature operation ! 3.12 { 4.12 !
{ Terminal strength ] 3.13 I 4.13 (
[ i i i
] Nuartariv 1 i 1
i Qusrterly i i i
| Subgroup I - 10 sample untits ¢ ] l
i { H i
I Dieletric withstanding voltage | 3.14 | 4.14 |
| lnsulation resistance | 3.15 { 4.15 t
i Thermal shock i 3.11 i A { !
| Moisture resistance | 3.16 | 4&.16 .
| | l {.
i Subgroup ii - 10 sampie units i i i
! ! | |
| Life [ 3.17 I 4.17 |
i i i i
} Semiannual (10 sample units) | ] |
{ | | |
| Solderability j 3.9 i §.9 i
{ Shock ! 3.1¢ ! 4.19 l
{ Yibration, high frequency } 3.20 { 4.20 §
] | i |

F 13
oy
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4.5.2.1.2 Honthlz Every month, 10 salple units of each style. character1stic,
and DOG] cncwsure OT any resistance valiue D!tl.lll the Cr](lc‘l and lvvli‘ valies
shall be fnspected. If none of these resistance values are produced during the
aonth, resistors of the lowest resistance value produced shall be 1nspected with
one defcctivt unit aliowed. If this sampie Tails, 10 additional sampie units
chall hes dYnenected with no defectives allowed, but no more than two defectives

allowed for all 20 sample units combdined.

4.5.2.1.3 Quartsrly Evary 3 =oaths, 20 sampls units of sach style, - -
characteristic, an dy enciosure of any resistance value between the critical
and highest valuos shal] be 1nsp¢ctod. Ten sa-vlc units of any resi:tanco value

a _ s A _wa

Detween the criticail and nighest vaiues shall be subjected to the Tnspection of
subaroup 1, and 10 sample units of the valoe closest to the value above the
critical value shall be subjected to the inspection of subgroup 2. One defective
unit will be aliowed for each subgroup, but not more than one oerective for the

4.5.2.1.4 Se -iannucl11 Every & months, 10 sample units of each style,
Cl"!i?‘ictiF‘Ist’c, -“U UUUJ "lb‘lv’“': II!‘ Il', l‘.‘l.‘b.llb‘ 'U‘lu‘ b‘t'c‘" tae Cr‘-’.ica’-
and highast resistance values shal)l be inspected with one defective unit allowed.

4.5,2.1.5 Defectives. If the number of defectives exceed the number aiiowed in
4.5.2,1,4, tne camnle chall he congidered to have failed,

4.5.2.1.6 Dispositton of snnp1es Sample units which have been subjected to
group C inspection shaii not be gelivered on the coniraci or purchase order,

(]
[}
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4.5,2.1.7- Noncompliance. If a sample fails to pass group C inspection, the
manufacturer shall notify the qualifying activity and cognizant ingpection
activity of such a failure and take corrective action on the materials or
processes, or both, as warranted, and on all units of product which can be
corrected and which are manufactured under essentially the same conditions, with
the same materials and processes, and which are considered subject to the Same
failure. Acceptance and shipment of the product shall be discontinued untfl
corrective action acceptable to the qualifying activiti has been taken. After
corrective actioa has beesn taken, group C inspectiom shall be repeated on -
additional ssmple units (all tests and examinations, or the test which the
original sample fafled, at the option of the qualifyimg activity). Groups A and B
inspections may be reinstituted; however, final acceptance and shipment shall bde
withheld until the group C inspection has shown that the corrective action was
successful. In the event of faflure after reinspection, information concerning
the faflure shall be furnished to the cognizant inspection activity.

4.5.3 lInspection of packaging. The sclyling and inspection of the
preservation, packing, and con-ainer marking shall dbe §n accordance with the
requirements of MIL-k-39032.

.-

g

4.6 Methods of inspection.

4.6.1 Visual and mechanicai examination. Resistors shall be examined to verify
that the wWatertals, GESVgh, CunStrucCtIOR, physical dimensions, marking, and
workmanship are in accordance with the applicable requirements (see 3.1 and 3.4 to
3.4.1 and 3.23 inclusive).

4.7 Dg resistance (see.3.7). The dc resistance shall be measured fn accordance
with metho ) - - . The following details and exceptions shall apply:

a. Measuring apparatus: The same measuring {nstrument shall be used for any
one test, but not necessarily for all tests.

b. Test voltage: Measurements of resistance shall be made by using the test
veltages specified in table ]X. The test voltage chosen, whether 1t be
the maximum or a lower voltage which would still provide the seasftivity
required, shall be applied across the terminals of the resistor., This
same voltage shall be used whenever a subsequent resistance ssasureament
is made.

c. Temperature: The dc resigtance test specified in group I of tadble ¥
shall be performed at *+25 C #2.C. For all other tests, unless otherwise
spectfied herein, the temperature at which subsequest and fipal
resistance measurements are made in each test shall be within 22 C of the
temperature at which the initial resistance measurement was made. C =

d. Humidity: Humidity shal) be 50 percent.

TABLE I1X. DC resistance test voltages.

1 ] i

| Resistance, nominal | Maximum test |

| Ajohgii | voltage (volts)l|

1 T T -
| 100 to 976 inclusive | 3 |

| 1,000 to 9,760 inclusive | 10 I

| 10,000 to 97,600 inclusive | 30 |

{ 100,000 or higher ! 100 :

] |

17
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4.8 Power conditioning (see 3.8]).

4.8.1 mMounting. Resistors may be mounted in any position and allotted &5 much
space as necefsary, TForced air coo]in? may be used to saintain a test ambient
temperature of +20 C to +45°C. 7The veiocity of the forced air shall not exceed
500 feet per minute and there shil)l be nc direct impingement of the forced zir
upon the resistors,

4.8.2 Procedure. The load applied shall be 1.5 times rated power for a
duration GV IUU #8 hours, not to exceed the maximum voltage specified (see 3.1).
The voltage applied may be rectified ac or dc. DC resistance shall be measured
before and after the test following & 2-hour stabilization perfod at +25°C #2°C.
Resistors shall be examined for evidence of arcing, burning, or charring.

4.9 Solder|b111t¥ [see 3,9[. Resistors shall be tested in accordance with
method ° - - . oth leads shall be tested.

4.10 Resistance to solvents (see 3.10).

4.10.1 Procedure. Resistors sha'l be tested in accordance with method 215,
MIL-STD-207. The following details shall apply:

a. The marked portion of the resistor body shall be brushed.

b. The number of sample units shall be as specified 1n tadble XI.

4.11 Thermal shock {see 3.11). Resistors shall be tested in accordance with
method 1U7 of RIL-STD-20Z. 1The following detafls and exceptions shall apply:

Mauntinn-. Dacicr*nre chall ha mn
mounLInyg . "RESISIOTS SRy 29 WO

inted by meanc other than coldering,

b. Measurement dbefore cycling: DC resistance shell be measured as specified
in 4.7,

c. TYest cogd1ttga lttger: 8, except that the extreme high temperature shall
pe *i50 C +3.C, -0 C:

d. Measurement after cycling: Within 3 hours after completion of the final
cycle and as soonh as the reststors stabilize at room temperature, dc
resistance shall again be measured as specified in 4,7,

e. Examination after test: Resistors shall be examined for evidence of
mechanical damage.

4.12 Low temperature operation (see 3.12). -

4.12,1 Mounting, Recistors cthall be maunted in such a manner that there 15 at
least 1 {aCh of free air space around each resistor, and in such a position with
respect to the air stream that the mounting offers substanttally no obstruction to

the flow of afr across and around the resigstors.

~ 4.12.2 Procedure. OC resfstance shall be measured as specified in 4.7. Within
1 hour after this mepsurepent, the resistors shall be piaced in a coid chamdber at
2 temperature of -656 C «2 C for a period of 24 s4 hours. The resistorg shall then
be removed from the chamber and mantained at a temperature of +25 C #5°C for a
period of approximately 2 to 8 hours; the dc resistance shall again be measured as
specified in 4.7. Resistors shall then be examined for evidence of mechanical
damage.

18
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4.13 Termina)l strenath {see 3.13). DC resistance shall be measured as
specified in 4.7, Tach resistor Vead will have a 16 s} ounce weight clamped to
each lead in turn. Each lead shall be subjected to four ¥0° arcs (an arc is .
dafinad ac the movemant of the laad away from the nreinal positian throueh 90
fros the orginal position and back to tne orginal pos1t1on). The dc resistance
shall then be aga1n measured as specified in &,7. Resistors shall then be

ated af tmeminale and shinninn af a!n((

examined for evideancs of braaking, 1essening of tevminglt and chipping

4.14 Dijelectric withstanding voltage (see 3.184).

4.14.1 Atmosnheric pressure. Registors shall be tested in accordance with
method 301 o N e following detatls and exceptions shall apply:

a. Special preparations:

(1) Cylindrical body vith axial leads. Resistors shall be ciamped in
the trowgh of a 50 wmetaiiic V-biock oF such size that the bedy of

the resistar doet nat axtand bhayvond the extremitiecs of the block.

The resistor leads shall be so positioned that the distance between

the resistor lead and any point of the V-block is mot less thes ~%:

radius af tha rasiascar minue tha radiuve nf the land wire,

4

resistors with radial leads. Resistors shall be clamped

Flat bod
STLWSSH WO SCvar pracEs Ov sula syae that the b'..‘!.“' of the recistor

does not exceed beyond the extremities of the -etal p1ltes (see
figure 1).

(2)

b. Initfal measurement: DC resistance shall be measured as specified in 4.7,

c. HNature of potentiai: Aiternating current {(ac) supply at comme
frequency (not more than 100 hertz and wavefora).

d. Magnitude of test potential: Sine wave test potential of 300 voits ras.

e. Duration of application of test voltages: 1 minute.

r'd Data al acnnllélraaddaan"al Ganéd untéanmnas 1NN wanlé¢e nar carand

L] REe LT VI SppIIcEVIUN VI TP L VU BEYE » eVvw VI eSS pPecr P wwItTw o

g. Points of appiication of test voltage: Between the resistor terminals
conmectad togather and the Y-block.

h. He:surenent after test: DC resistance shall be measured as specffied in
®.7.

t. Examinations after test: Resistors shall. be examined for cvidcncg_of
flashover, mechanical damage, arcing, and insviation breakdown. -

4,14,2 Barometric pressure (reduced). Resistors shall be tested in accordance

with method JU5 of MIL-S1D-202. The following details and exceptions shall appiy:

a. Method of mounting: As specified in 4.14.1a.

b, initial measurement: OC resistance shaii be measured a

L]
o
~
a
Lq]
-1}
o
.

¢. Test voltage during subjection to reduced pressure: 450 volts rms.

aed ramdidodan lattaw:. a
ST CORITTITTN sSTeEr e

e. MNature of potential: As specified in 4,14.1c,

f. Duration of test: 1 minute.

[ =)
w
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g- Points of application of test voltage: As specified in 4.14. 1g.
h. rc;surc-oats after test: DC resistance shall be measured a; specified in
4.15 lInsulation resistance (see 3.15). Resistors shall be tested in actordance
with method 302 o7 RIL-3/D-¢0Z. The following detafls and exceptions shall apply:
a. Specis) preparations: As specified 1n 4.14.1al.
b. Test condition letter: A or B, whichever s practicable.
¢. Points of measurement: Between the resistor terminals conrnected together

and the Y-block.

4.16 Moisture resistance (see 3.16). Resistors shall be tested in accordance
with metho [ =alle . ollouing detafils and exceptions shall apply:

a.

Mounting: Soldered by thefr leads to rigid mounts or terminal lugs., The
spacing of the mounts or terminals lugs shall be such that the length of
each resistor lead §fs approximately .375 inch when measured from the edge
of the supporting terminal to the resistor body. One halif of the sample
units shall be covered with a V-shaped meta) strap whose width is .750
inch (see figures 1 and 2). The strap shall be made of a corrosfion-
resistant metal and shall be kept in contact with the resistor body by
supportin? the body with a nonconducting, noncorrosive support whose
width is less than that of the body and which will not act as a moisture
trap. The mounting straps may be individual for each resfstor or .
continuous for all resistors.

Polarization and Yoading voltage:

(1) Polarization: ODuring steps 1 to 6, inclusive, a 100 volt dc
potential shall be applied only to those resistors which have a
polarizing strap. This potential shall be applied with the positive
lead connected -to the resistor tersinals tied together, and the
negative lead connected to the polarizing straps.

(2) Loading voltage: During the first 2 hours of steps 1 and 4, a dc
test potential equivalent to 100 percent rated wattage, but not
exceeding 500 volts dc shall be applied to those resistors which are
mounted by their lYeads without the polarizing straps specified in
4.16a.

Subcycle: Step 7a shall be performed duriag aany five of the first eight
cycles only. Al1 polarizing straps shall be removed to perforam step 7a
and shall then be replaced prior to returning the resistors to the
humtdity chamber. :

Final measurements: Upon completion of step 6 of the final cycle, the
resistors shall be held at the high-humidity condition and at 2
temperature of +25°C 82°C for a period of 1 hour 30 minutes to 3 hours 30
sinutes. The same straps used for polarizing the res{stors may alsc be
used for the dielectric withstanding voltage and fnsulation resistance
tests. Resistors shall be removed from the chamber and within 30
minutes, without any additional handling, the dc resistance, dielectric
withstanding voltage, and fnsulation resistance shall be measured in that
order as-specified 1in 4.7, 4_.14, and 4.15 respectively. The sample units
shall not be subjected to forced circulating afr during the tests.

Examination after test: Resistors shall be examined for evidence of
mechanical damage.

20
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METAL STRAPS SPRING

LEAD TO METAL STRAP

RESISTOR LEADS

FIGURE 1. Metal strap assembly for flst body resistors.

A POL ARZING
STRaP

. RESISTOR
5 / — BOOY

& iy SUPPORT
CROSS SECTION A-aA

A—

FIGURE 2. Nounting straps for cylindrca) resistors,
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4.17 Life (sgg 3.17). Resistors shall be tested in accordance with method 106
of MIL-SYD-20Z. The following details and exceptions shall apply:

2. Mathod of mounting: Recictore chall he mounted and sglggreé on
lightweight terminals. The effective length of each terminal shall be
1 {nch. Reststors shal) be arranged that the temperature of any one
resistor shall not influenmce the temparaturse .34 any other recictar,

There shall be no undue drsft over the resistors.

b. Test temperature: *25°C &5°C.

c. Initial measurement: DC resistance shall be measured at the app fcadble
test temperature after temperature stabilization and within 8 hours of
exposure of the recictore to the test temneratures.

d. Operating conditions: Rated dc continuous working voitage shall be
spplied intersittently, 45 winutes on and 18 sinutes off, for 1,000 hours,

e. Test condition: D.

f. Measurements during test: OC resistance shall be measured at the end of
the 30-minutes off periods. after 50 =28, 100 28, 250 28, 500 212, 750 *12,
and 1,000 =iZ nours have eiapsed. :

g. Examination after test: Resistors shall be examined for evidence of
mecnanicail damage.

4.18 Resistance temperature characteristics (see 3.18). Resistors shall be
tested in accordance with mMEihod 308 07 MIL-S1D-CUZ. Ine foiiowing detaiis and
excepntione ¢hall apply:

a. Reference temperature: Room ambient temperature.

b. Test temperature: In accordance with table X herein.

€. Accuracy of temperaturg measurement: Resistors shall be maintained for 30
to 45 minutes within 1.C at each of the test temperatures as specified in
table X herein. This tolerance shall be maintained at the established
test temperatires.

TABLE X. Resistance temperature characteristic.
T BB . 1/ 1
| | Temperature .C = |
| Sequence T - 1 I
1 ] Nialdfdratdnn 1 Cerann R 1 -
{ ] VMGt il Iva eIV ] W Vuy o ]
! } inspection ) inspection )
T Rl | 1
i i iRoom tempergture 2/iRoom ;aaa‘raoare 2/
| b4 i -16°C 23°C | -55°C ¢3°¢C |
| 3 | -55 #3°C {Room tclperlture 2/1
i & i Room temperature 2/i - . i
! [ i +66 C #3 C ] +175°C 23°C {
H 6 1 ‘125 C t3 c { -~ i
] 7 | +i75°C #3°C i -~ i

1/ At the option of the manufacturer the reverse sequence

may be as follows:

Roowm tcaperlture
+175.C 23°¢c

1
2 +175.C 23 C
3 Room temperature
4 -65.C #3.C
This temperature snail be
temperature for each of th

eTarance
peratures.

LY

~.
" a
[,
’ -

cons
e suc
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accordance w
shall apply:

Q.

f.

4.20

Shock asgcciftod §ulsc) (see 3.19). Resistors shall be tested in
netho ° - - . The following details and exceptions.

Spectial mounting means: Resistors shall be rigidly sounted on an
apsroaricte Ji1g fixtures with their leads supported at a distamce of

0.25 inch from the resistor body. The resistor shall be meunted with

body clamped or cemented to a flat surface. Where used, the cement
satertial shall not extend above the center lime in the horizontal plane

oF BDayowd the resistor bedy 1» the vertica) pisas. 1IN &% Cess shall the
reasistor body be completely emcapsulated. These fixturas shall be
constructed in a manner to insure that the points of the resistor

mounting supports will have the same motios as the shock table. Test
Yeads used during this test shall be mo larger than ANG size 22 stranded
wire (not applicable for resistance values greater thanm 10 megobas). The™
test lesd strength shall be no greater thas {3 mecessary. In all cases, -
the resistors shall be mounted in such a manner that the stress applied

1s in the direction which would be considered sost detrimestal,

Qoasurunent before shock: DC resistance shall be seasured as specified
ina.7.

Number and direction of applied shocks: The resistors shall bs subjected
to a total of 10 shocks in each of two mutually perpendicular planes, 1
perpendicular and the other parallel to the longitudinal axis of the
resistor.

Test condition: ! (100 G's, 6 ms sawtooth).

Measurement ‘during shock {not applicable for resistamce values greater
than 10 megohms): Each restistor shall be monitored to determine
electrical discontinuity by a method which shall nt'iectt be sensitive
wandetar antamattdralle amw alarerisoal

WU OwWWwRwEIwRI gy By

n e
Shougwn o sonfter or -c,:c:v-.

discontinuity of 0.1 ms or greater duration.

Measurement after shock: DC resistance shall be measured as specified in
4.7 .

Examinatfon after test: Resistors shall be examined for evidence of
sechanical and electrical damage.

vibration, hfgh frequency {(see 3.20). Resistors shall be tested in
154 ] .f!iia“zvt g!“ﬂ!E-SlU-?U!T' The fellowing details and exceptions

accordance w
chall annlye
thall apnly:

Mounting of specimens: Resistors shall be mouated or appropriate jig )
fixtures as specified in 4.1%. These fixtures shall be coastructed in & -
manner to insure that the poimts of the resistor-scunting supports will
have the same motion as the vibration test table. The fixtures shall

sisc be of & construction thit will preCiuie any resenance in the Tixture
when subjected to vibration within the test range and the fixture shaill

be monitored for these features on the vibration tadble. A shielded cabdle
contafning test leads no larger than AWE 22 strasded wire shall be

clamped to the resistor mounting fixture. The test lead length shall be

nc grestsr thsn nscessary.
Initiel measurement: DC resistance shall be measured as specified 1n 4.7.
Test condftion: D (10 to 2,000 Wz, 20 G)

Direction of motion: In each of two mutuailly perpendicular pianes, one
perpendicular and the other parallel to the longitudinal axis of the
resistoer. Duration shall be & hours in each plane with total test time

of &§ hours.

23
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¢e. MNessurements during vibration (mot applfcadie te resistance values
greater than 10 segohas): Each resistor shall dDe monitored to detersiae
electrical discontinufty by a wethod which shall at lepst be sensitive.
encugh to monitor or register, automatically, any electrical
discontinuity of 0.1 ms or greater duration.

f. MNeasurement after vibration: OC resistamce shall be measured as
specified in 4.7,

‘9. Sxamination aiier test: Resistors srall be examimes ¢
sechanical damages.

4.2]1 Ovtgassing (see 3.21). Samples of any ilter1|ls used shall be cut inte
pieces having-u.!i Thch (V.00 mm) maximun dimenston. A sample of 100 to
300 millforame of materia) thall bhe weighed and then placed {n a vacuum chamber
under the following condftions:

- s
oy wv

Pressure: 10_¢ torr. or less.

Temperature of specimen: Maximus cperating temperature of device.

Exposure time: 24 hours.
During this expogure, a collector plate 9.7 inches (246.4 sm) in diameter shall be
held at *25 C 21 C near the sample. Immediately upon removal of the specimen and

collector plate from the chamber, they shall be weighed. The Total Mass Loss
(TML) is sample mass before exposure minus the sample mass after exposure divided

. a = - A4 a - PR _ . y DS o e s oema o e Py S b of N - - -
by the inttial sampie mass {expressed in percent change). The Volatile

divided by the mass of sample (expressed in percent).

§. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in
accordance wit -R- .

6. NOTES
{This sscticn contains {nformstion of a2 general or explanatery nature that may
be helpful, but is not mandatory.)

6.1 Intended uss. Resistors described herein afi intended to be used in
electronic circuits where high voltages and high resistance ars required.

6.2 Acquistion requirements. Acquistion documents should specify the following:

a. Title, number, and date of this specification.

b. Issue of DODISS to e cited in the solicitation, and {f required, the
specific fssue of individual documents referenced (see 2.1).

¢c. Title, number, and date of the applicable assocfated deatatled
speci fication, and the complete PIN.

24
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6.3 Qualification. WNith respect to products requfring qualification, awards
will be made only Tor products which are, at the time of award of contract,
qualified for {nclusion tn Qualified Products Lict Mg, 49462 whether or not such
products have actually been so listed by that date. The ettention of the
contractors 1s called to these requiremsents, and sanufacturers are urged to
arrange to have products that they propose toc offer to the Federal Government
tested for qualification in order that they may be eligible to be awarded
coatracts or purchase orders for the products covered by this specification. The
sctivity responsible for the Quaiified Products List is the US Army Laboratery
Commind; Fort Wommouth, NJ 07703-5000, however, faformation pertatmtag te
qual{fication of products may be obtatned from Defense Electronics Supply Center
(DESC-E), 1507 uiglfngton Pike, Dayton, DH 45444-5000 and {nformation pertaining
to qualification of products may be obtzined from the activity.

6.4 Application motes.

6.4.1 VYoltage coefficient. Typical voltage coefficients for high voltage
resistors are 200 ppm/volt.

£ & Carhdmmt Samm {bauw wamd) 1detiaan
Yo W J-U‘I’\U LA _J \ AWy i N R A NEL B

High ochmic values

6.6 Changes from previous 1ssue. Marginal notations are not used {in this
revision to identily changes with respect to the previous issue due to the
extensiveness of the changes.
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APPENDIX
PROCEDURE FOR QUALIFICATION INSPECTION

10. SCOPE

10.1 Scope. This apperdix details the procedure for submission of samples,
with related date, for gualification tnspection of resistors covered-by this
specification, The procedure for extending qualification of the required sample
to other resistors covered by this specification is also outlined herein. This
appendix is a mandatory part of this specification. The information contained.

heretin {s intended for compliance.
20. APPLICABLE DOCUMEXTS. This section is not applicable to this appendix.

30. Submisstion. A sample having any specification resistance tolerance in each
style and characteristic for which qualification i3 sought shall be submitted and
subjected to the inspection of tadle V. Sample size submission and distribution
shall be as in table XI as follows:

30.1 Test data. When examinations and tests are to be performed at a
Government laboratory, prior to submission, all sample units shall be subjected to
all of the tests indicated as nondestructive in table Y. Each submission shall be
accompanied by test data obtafned from these tests. The performance of the
destructive examinations and tests by the manufacturer on a duplicate set of
sample units is encouraged, although not required, all test data shall bde

submitted in duplicate.

30.2 Description of items. The manufacturer shall submit a detailed
description of the resistors being submitted for inspection, including materials
used for the resistance element and protective enclosure or coating and lead

material. After qualification has been granted, no changes shall be made in
materials, design, or construction without prior notification to the qualifying

activity.
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APPENDIX

TABLE XI. ualification inspection; sample size,
submission and distribution. 17

|

)
Sample site i Submission Distribution

1
|
—
Group I }T

All samples

—

|
]
|
|
i
!
|

6roup 11
5 high 20 atigh
§ critical 2/ 20 critical
5 1ow - 72 20 low

Group 111

5 high
§ critical 2/
o

.o
10w

12 any value
group IA

Group 1V

5 high
|5 critical 2/1
5 low

10 any value
group |}

asbn am

|
]
!
|
]
!
|
|
!
|
|
]
|
|
[} rwnen
|
|
|
|
|
|
|
i
|
|
|
)
|

—— ——— . ——_ —— —— T — T i P —— W — S e S i S s S (s e

applficable)

S high |
5 critical
5 low

Group V1

samples :

ee 3.1) 1

n
|
|
|
a
l
|
|
|
|
i
|
|
|
|
|
i
|
|
|
|
|
|
=
|
|
|
|
|
|
|
|
|

|
|
i
|
|
i
|
|
|
|
|
!
! Group Y
]
i
{
!
|
]
|
|
|
|
|

/ Greoups-fres table V. .
ritical value is specified, the
/ ::=22.$ ¢hall be equally divided Setveen the

highest and lowest resistance values

subnittod (see tablc Xil for criticail

resistance values)
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APPENDIX

Resistor value
(ohms)

Style

i

I

i

|

| RHY10, RKV36
| RHY11l, RHY¥37
| RHY12, RHV38
| RMY13, RHY39
| RMY14, RHYVAO
[ RHV15, RHV4]
| RHV16, RHV&Z
| RHY17, RHV43
| RHV1S, RHY44
| RHY19, RHV4S
| RHY20, RHV46
| RHY21

| RHY22

| RHY23

| RHV24
[
!
!
!
!
l
[
!
|
1
|
{
I
l
I
!
|
|
I
!

-
Q
o
.
(=
XEXRXXXXXXXX

RHY2S
RHY26
RHY27

RUV2R

e v v

RHY2S
RHY30
RHV31
RRV32
RNY33
RHV34
RHY3S
RHVE0
RHVY51-
RHYS2
RHVS53
RHYS54
RHY5S
RHVS6
RHYS?

0
N O

—
~ LI = ¢
PUYUNOVOTTLBDULWNOANO!?
L L] . . . L4 * . . Ll
(LY. ]
~ N -
XXX

OMNOLNHWINAEDANO

O U L= I
XEXEXXXX

a6 s o @

e e e
»
»Hn
~n
»

e e e e e e e e e . e =~ o e o o o o o o e e e =

40, EXTENT OF QUALIFICATION

40.1 Extention of qualification. The resistance range included in the
qualification of any one resistor style will be between the lowest and highest
resistance values which pass qualification inspection (see 3.1). Qualification of
the lower resistance tolerances will qualify for the higher resistance tolerances
in accordance with table X1I1. Extent of quatification by style shall be n
accordance with table XIV. As a requisite for extention of qualification as
described herein between tolerances and styles, the product {nvolved must be
manufactured using the same facilities, processes, and materials as the product
originally submitted for qualification.
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APPENDIX

TABLE XIII. Extent of gualification of
FELYSTANCE YOI Eerance.

.—{

1

-

jReststance tolerance Iltsistance telieranc

d

i submitted { gualifried
|

l— F l _Fo G‘

l 6 i &,

! Jd |

CoCu &

-

TABLE XI1V. Extent of qualification by style.

" . - S — o — — I ) ——— W S S - S - T ot FES e e S S S S (. D St S S S S SIS e S S 2 e S

style E 111 gua alify ctvlels) ‘7i
RHVS7 |  RHYS7, RHV56, RHV55, RHYS4, RHVS3, RHV5Z, RHVSL, RiV50 |
RHYS56 5 RHY56, RHY55, RHY54, RHY53, RHY52, RHYS1l, RHVS50 ;
RHY5S ; RHVSS, RHVS4, RHV53, RHVS2, RHVS1, RMYSO %
RHY54 | RHY54, RHV53, RHV52, RHVS51, RHYS0 i
RHYS3 ! RHY53, RHY52, RHVS51, RHYS50 {
RHVS52 E RMY52, RHV51, RHV50 ' 5
RHVEL | RMYSI, RHYS0 %
RHYS0 ! RHY50 }
RHV47 5 ;:;;;. :ﬁt;g' RH¥4E 25!:2. RHVA3, RHVAZ, RHV41l, RHVAD, %
, , RMY3? RHY3E

RHV46 } RHY46, RHYAS, RHVA4, RHV43, RHV4Z, RHYV41, RHV4O, RNVBS.:

|  RHY38, RHY37, RHV36 I
RRV4S i RHYAS, RHVA4, RHVA3, RHVA2, RHV41, RHV4O, RHV3S, iﬁvsa,!

|  RHY37, RKY3E |
RHY44 i RHY44, RHY4A3, RHY42, RHV41, RHY40, RHV39, RHY38 nnv37.=

i RHV3E o
RHV43 : RMVA3, RHY42, RHYA1, RHV4D, RHY39, RHY3B, RHY37, RHV3E %
RHY42 ; RNY&2, RHVA1, RHV4D, RHY39, RHY38, RNY37, RMY36 |
RHV4L i RHVE1, RNY4D, RHV3®, RHYV3B, RHV37, RWV3 g
RKV4D ; RHVAD,. RHVID, RHV3B, RHV37, RHY36 i
RHY39 E RHY3S, RHYV3IB, RHY37, RHV3E i
RHY38 1 RHV3B, RHY37, RHV36 ;
RKY37 | RNV37, RKY36 !
RHV3E { RHY36 E

{ J

~
w
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APPENDIX
TABLE X1V. Extent of qualification by style - Continued.

T T ]
J Style | Hill qualify style(s)

} RHY3S { RHY35, RMY34, RHY33, RH¥3I2, RHY3l, RHYID {
% RHV34 % RHY34, RHYI3I, RHY32, RHY31, RHY30 }
{ RHY33 : RHY33, RHY32, RHVY31l, RNVY30 1
; RHY32 i RMY32, RHY31l, RHY30 ;
} | i
| RHV31 | RHY31, RHY30 |
{ RHY30 ; RHY30 {
1 RHV29 % RHV29, RHY28, RMY27, RMV26, RHY25, RHY24, RHY23, RHY22 :
; RHY?28 : BHV28  RHY27 RHV2E  RHY2E  RHV24  RHY23  RHY22 5
} RHVZ27 ! RHVY27, RMY26, RHY25, RHV24, RHY23, RHY22 %
i RHV26 { RHY26, RMV2S, RHY24, RHVZ3, RHYZ22 :
! RHYZS ! RHYZ25, RHVZ4, RHVZ3, RWVZZ %
i RHY24 E RHY24, RHV23, RHY22 i
: RHV23 { RHY23, RHY22 !
I RHY22 | RHV22 |
} RHY21 ; RHYZ21, RHYZ0, RHY19, RHY18, RHY17, RHY16, RHV1S, RHV14.!
| | RHVI3, RHV12, RHY11l, RHV1O |
} RHY20 { RHY20. RMY19, RHY18, RHV17, RHY16, RHY15, RHY14, 6 RHV13, }
| |  RHY12, RHYl1l, RHY1O |
: RHY19 ! RHV19, RHY18, RHY17, RHV16, RHY1S, RHY14, RHY13, RHYIZ.{
| | RHY11l, RHV1O |
! RHV1S g RHYIS, RHV1I7, RHVY1S, RHVIS, RHV1S, RHVIJ, RuHV1I2, RHViL, E
| |  RHY1O |
l RNY17 = RHY17, RMY16, RHY1S5, RHVI&, RHY13, RHY12, RMV11l, RHY10 :
= RHV16 '1 RHY16, RHY15, RHV14, RHY13, RHY1Z, RHVI1, RAY10 {
; RUV1E I! RHY1E, RMYIA  RUVIZ, RUVI2, RNYLI1, RNVID !
l RHY14 l RHV14, RMY13, RHY12, RHV11, RHY10 }
} RHY13 : RHY13, RHMY12, RHY]1, RHY1D :
: RHY12 : RHY12, RHVY11l, RHY10 }
} RHY11 I RHY11, RNY1O ,
: RHY10 |  RHY1OQ |
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Custodians: Preparing activity:
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